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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

3. Claims 1-42 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Azadet et al (EP 1006697) in view of Winter et al (Electrical Signal Processing 
Techniques In Long-Haul, Fiber-Optic Systems, AT&T Bell Laboratories). 

For claim 1, Azadet et al disclose parallel signal processing for equalization on 
fibre channels, comprising the steps of: 

3) generating N sampling signals having a first frequency that is lower than the 
symbol rate (page 2 lines 30-35), the N sampling signals shifted in phase relative to one 
another (figure 2, page 3, lines 25-27 and figure 3, page 3 lines 32-36); 
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4) controlling N analog-to-digital converter ("ADC") paths with the N sampling 
signals to sample the electrical signal at the phases, so as to produce samples (figure 3, 
page 3 lines 37-38); 

5) performing one or more M-path parallel digital processes on the samples, 
wherein M=kN, and k is an integer or a number in the form of 1/s, where s is an integer 
(page 3 line 57 to page 4 line 7); and 

6) generating a digital signal representation of the data signal from the samples 
(page 3 line 57 to page 4 line 7). 

Azadet et al disclose an electrical signal having a symbol rate (figure 1 , page 3 
lines 23-25). However, Azadet et al do not expressly disclose: 

1 ) receiving an optical data signals; 

2) converting the optical data signal to an electrical signal. In an analogous art, 
Winter et al disclose: 

1) receiving an optical data signals (figure 1, page 305.3.1, col. 2 line 12); 

2) converting the optical signal to an electrical signal (page 305.3.1 , col. 2 
Iines12-13 and page 305.3.2, col. 1 lines 6-7). 

One skilled in the art would have recognized receiving an optical data 
signals to use the teachings of Winter et al in the system of Azadet et al. 
Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use the receiving an optical data signals as taught by 
Winter et al in Azadet et al's system with the motivation being to mitigate the 
effect of intersymbol interference in long-haul, fiber-optic systems (Abstract lines 
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1-3). 

For claim 2, Azadet et al disclose wherein step (5) comprises performing an 
equalization process on the samples (figure 4, reference 500, page 3 lines 57-58). 

For claim 3, Azadet et al disclose wherein step (5) further comprises the 
step of performing Viterbi equalization (figure 6, reference 650) on the digital 
electrical signal (page 4 line 2). 

For claim 4, Azadet et al disclose wherein step (5) further comprises performing 
a feed-forward equalization process on the samples (figure 5, reference 51 0) (page 4 
line 16). 

For claim 5, Azadet et al disclose wherein step (5) further comprises performing 
a decision feedback equalization process on the samples (page 4, line 20). 

For claim 6, Azadet et al disclose wherein step (5) further comprises performing 
Viterbi equalization (figure 6, reference 650) and feed-forward equalization process 
(figure 5, reference 510) on the samples (page 2, lines 40-42). 

For claim 7, Azadet et al disclose wherein step (5) further comprises performing 
Viterbi equalization (figure 6, reference 650) and decision feedback equalization 
processes on the samples (page 2, lines 40-42). 

For claim 8, Azadet et al disclose wherein step (5) further comprises performing 
one or more of the following types of equalization processes on the samples: 

Viterbi equalization (figure 6, reference 650); 

feed-forward equalization (figure 5, reference 510); and 

decision feedback equalization (page 2, lines 40-42). 
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For claim 9, Azadet et al disclose parallel signal processing for equalization on 
fibre channels, comprising the steps of: 

an analog-to-digital converter ("ADC") array of N ADC paths, wherein N is an 
integer greater than 1 , each ADC path including an ADC path input (figure 1 , reference 
130) coupled to an output of the optical-to electrical converter (page 3 lines 27-28); and 

an M-path digital signal processor (figure 1, reference 140) coupled to the ADC 
array, where M=kN and k is an integer or a number in the form of 1/s, where s is an 
integer (figure 1, reference 130) (page 3 lines 27-29). 

However, Azadet et al do not expressly disclose: 

a receiver input; 

an optical-to-electrical converter coupled to the receive input. In an analogous 
art, Winter et al disclose: a receive input (figure 1 , page 305.3.1 , col. 2 line 12); an 
optical-to-electrical converter coupled to the receive input (page 305.3.1 , col. 2 lines 12- 
13 and page 305.3.2, col. 1 lines 6-7). 

One skilled in the art would have recognized an input to use the teachings of 
Winter et al in the system of Azadet et al. Therefore, it would have been obvious to one 
of ordinary skill in the art at the time of the invention to use the input as taught by Winter 
et al in Azadet et al's system with the motivation being to mitigate the effect of 
intersymbol interference in long-haul, fiber-optic systems (Abstract lines 1-3). 

For claim 10, Azadet et al disclose wherein the digital signal processor 
includes an equalizer (figure 4, reference 500, page 3 lines 57-58). 
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For claim 1 1 , Azadet et al disclose wherein the equalizer comprises a Viterbi 
equalizer (figure 6, reference 650) (page 4 lines 1-2). 

For claim 12, Azadet et al disclose the equalizer comprises a feed 
forward equalizer (figure 5, reference 510) (page 4 line 16). 

For claim 13, Azadet et al disclose the equalizer comprises a decision feedback 
equalizer (page 4, line 20). 

For claim 14, Azadet et al disclose wherein the equalizer comprises a Viterbi 
equalizer (figure 6, reference 650) and a feed-forward equalizer (figure 5, reference 
510) (page 2 lines 40-42). 

For claim 1 5, Azadet et al disclose wherein the equalizer comprises a Viterbi 
equalizer (figure 6, reference 650) and a decision feedback equalizer (page 2, lines 40- 
42). 

For claim 16, Azadet et al disclose wherein the equalizer comprises a feed- 
forward equalizer (figure 5, reference 510) and a decision feedback equalizer (page 2, 
lines 40-42). 

For claim 17, Azadet et al disclose wherein the equalizer comprises one or more 
of the following types of equalization on the digital electric signal: 

a Viterbi equalizer (figure 6, reference 650); 

a feed-forward equalizer (figure 5, reference 510); and 

a decision feedback equalizer (page 2, lines 40-42). 

For claim 18, Azadet et al disclose parallel signal processing 
for equalization on fibre channels, comprising the steps of: 



Application/Control Number: 09/909,896 Page 7 

Art Unit: 2665 

means for generating N sampling signals having a first frequency that is lower 
than the symbol rate (page 2 lines 30-35), the N sampling signals shifted in phase 
relative to one another (figure 2, page 3, lines 25-27 and figure 3, page 3 lines 32-36); 

means for controlling N analog-to-digital converter ("ADC") paths with the N 
sampling signals to sample the electrical signal at the phases, so as to produce 
samples (figure 3, page 3 lines 37-38); 

means for performing one or more M-path parallel digital processes on the 
samples, wherein M=kN, and k is an integer or a number in the form of 1/s, where s is 
an integer (page 3 line 57 to page 4 line 7); and 

means for generating a digital signal representation of the data signal from the 
samples (page 3 line 57 to page 4 line 7). 

Azadet et al disclose an electrical signal having a symbol rate (figure 1 , page 3 
lines 23-25). However, Azadet et al do not expressly disclose: 

means for receiving an optical data signals; 

means for converting the optical data signal to an electrical signal. 

In an analogous art, Winter et al disclose: 

means receiving an optical data signals (figure 1, page 305.3.1, col. 2 line 

12); 

means for converting the optical data signal to an electrical signal (page 
305.3.1, col. 2 Iines12-13, and page 305.3.2, col.1 lines 6-7). 

One skilled in the art would have recognized means for receiving an optical data 
signals to use the teachings of Winter et al in the system of Azadet et al. Therefore, it 
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would have been obvious to one of ordinary skill in the art at the time of the invention to 
use the means for receiving an optical data signals as taught by Winter et al in Azadet 
et al's system with the motivation being to mitigate the effect of intersymbol interference 
in long-haul, fiber-optic systems (Abstract lines 1-3). 

For claim 19, Azadet et al disclose wherein the means for performing digital 
processes on the samples include means for equalizing the digital electrical signal 
(figure 4, reference 500, page 3 lines 57-58). 

For claim 20, Azadet et al disclose wherein the means for equalizing samples 
comprise means for performing Viterbi equalization process (figure 6, reference 650) on 
the samples (page 4 line 2). 

For claim 21 , Azadet et al disclose wherein the means for equalizing the samples 
comprise means for performing a feed-forward equalization process (figure 5, reference 
510) on the samples (page 4 line 16). 

For claim 22, Azadet et al disclose wherein the means for equalizing the samples 
comprise means for performing decision feedback equalization process on the samples 
(page 4, line 20). 

For claim 23, Azadet et al disclose wherein the means for equalizing the samples 
comprise means for performing Viterbi equalization (figure 6, reference 650) and feed- 
forward equalization processes on the samples (figure 5, reference 510) (page 2 lines 
40-42). 
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For claim 24, Azadet et al disclose wherein the means for equalizing the samples 
comprise means for performing Viterbi equalization (figure 6, reference 650) and 
decision feedback equalization processes on the samples (page 2, lines 40-42). 

For claim 25, Azadet et al disclose wherein step (1 ) comprises receiving the 
optical data signal from a multimode optical fiber (Abstract, page 1 col. 2 lines 1-4) and 
step (5) comprises equalizing multimode dispersion from the multimode optical fiber 
(Abstract). 

For claims 26-30, Azadet et al do not expressly disclose wherein step (1 ) 
comprises receiving the optical data signal from a single mode optical fiber and step (5) 
comprises equalizing chromatic and/or waveguide dispersion from the single mode 
optical fiber. In an analogous art, Winter et al disclose wherein step (1) comprises 
receiving the optical data signal from a single mode optical fiber (figure 1, page 305.3.1, 
col. 2 line 12) and step (5) comprises equalizing chromatic and/or waveguide dispersion 
from the single mode optical fiber (figure 7, page 305.3.6 col. 1 lines 28-29). 

Azadet et al disclose wherein step (1) comprises receiving the optical data signal 
from a multimode optical fiber (figure 3, col. 3 lines 32-58) and Winter et al in view of 
Azadet et al disclose step (5) comprises equalizing chromatic and/or waveguide 
dispersion from the multimode optical fiber (figure 7, page 305.3.6 col. 1 lines 28-29 as 
set forth in claim 27); wherein step (1) comprises receiving the optical data signal from a 
single mode optical fiber (figure 1, page 305.3.1 col. 2 line 12) and step (5) comprises 
equalizing polarization mode dispersion from the single mode optical fiber (figure 7, 
page 305.3.6 col. 2 lines 28-31 as set forth in claim 28); wherein step (1 ) comprises 
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receiving the optical data signal from a single mode optical fiber (figure 1 , page 305.3.1 
col. 2 line 12) and step (5) comprises equalizing dispersion induced in the single mode 
optical fiber by laser chirping (page 305.3.2, col. 2 lines 10-14 as set forth in claim 29); 
wherein step (1 ) comprises receiving the optical data signal from a transmitter that lacks 
external modulators (figure 1, page 305.3.1, col. 2 lines 3-5 and col. 2 line 12) and step 
(5) comprises equalizing excess dispersion induced by laser chirping (page 305.3.2, col. 
2 lines 10-14 as set forth in claim 30). 

One skilled in the art would have recognized receiving the optical data signal 
from a single mode optical fiber to use the teachings of Winter et al in the system of 
Azadet et al. Therefore, it would have been obvious to one of ordinary skill in the art at 
the time of the invention to use receiving the optical data signal from a single mode 
optical fiber as taught by Winter et al in Azadet et al's system with the motivation being 
to convert the optical signal, s 0 (t), to an electrical signal (page 305.3.1 lines 12-14). 

For claim 31 , Azadet et al disclose wherein the input is coupled to a multimode 
optical fiber and the equalizer equalizes multimode dispersion from the multimode 
optical fiber (Abstract). 

For claims 32-36, Azadet et al do not expressly disclose wherein the input is 
coupled to a single mode optical fiber and said equalizer equalizes chromatic and/or 
waveguide dispersion from the single mode optical fiber. In an analogous art, Winter et 
al disclose wherein said input is coupled to a single mode optical fiber (figure 1, page 
305.3.1, col. 2 line 12) and said equalizer equalizes chromatic and/or waveguide 
dispersion from the single mode optical fiber (figure 7, page 305.3.6 col. 1 lines 28-29). 
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Azadet et al disclose wherein the input is coupled to a multimode optical fiber (figure 3, 
col. 3 lines 32-58) and Winter et al in view of Azadet et al disclose the equalizer 
equalizes chromatic and/or waveguide dispersion from the multimode optical fiber 
(figure 7, page 305.3.6 col. 1 lines 28-29 as set forth in claim 33); Azadet et al disclose 
wherein the input is coupled to a multimode optical fiber (figure 3, col. 3 lines 32-58) and 
Winter et al in view of Azadet et al disclose the equalizer equalizes polarization mode 
dispersion from the single mode optical fiber (figure 7, page 305.3.6 col. 2 lines 28-31 
as set forth in claim 34); wherein the input is coupled to a single mode optical fiber 
(figure 1, page 305.3.1, col. 2 line 12) and the equalizer equalizes dispersion induced in 
the single mode optical fiber by laser chirping (page 305.3.2, col. 2 lines 10-14 as set 
forth in claim 35); wherein the input receives the optical data signal from a transmitter 
that lacks external modulators (figure 1 , page 305.3.1 , col. 2 lines 3-5 and col. 2 line 12) 
and the equalizer equalizes excess dispersion induced by laser chirping (page 305.3.2, 
col. 2 lines 10-14 as set forth in claim 36). 

One skilled in the art would have recognized the input is coupled to a single 
mode optical fiber and said equalizer equalizes chromatic and/or waveguide dispersion 
from the single mode optical fiber to use the teachings of Winter et al in the system of 
Azadet et al. Therefore, it would have been obvious to one of ordinary skill in the art at 
the time of the invention to use the input is coupled to a single mode optical fiber and 
said equalizer equalizes chromatic and/or waveguide dispersion from the single mode 
optical fiber as taught by Winter et al in Azadet et al's system with the motivation being 
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to convert the optical signal, So (t), to an electrical signal ( figure 1, page 305.3.1 lines 
12-14). 

For claim 37, Azadet et al disclose wherein the means for receiving an optical 
signal is coupled to a multimode optical fiber (figure 3, col. 3 lines 32-58) and the means 
for equalizing comprises means for equalizing multimode dispersion from the multimode 
optical fiber (Abstract). 

For claims 38-42, Azadet et al do not expressly disclose wherein the means for 
receiving an optical signal is coupled to a single mode optical fiber and the means for 
equalizing comprising means for equalizing chromatic and/or waveguide dispersion 
from the single mode optical fiber. Winter et al disclose wherein the means for receiving 
an optical signal is coupled to a single mode optical fiber (figure 1, page 305.3.1, col. 2 
line 12) and the means for equalizing comprising means for equalizing chromatic and/or 
waveguide dispersion from the single mode optical fiber (figure 7, page 305.3.6 
col. 1 lines 28-29). 

Azadet et al disclose is coupled to a multimode optical fiber (figure 3, col. 3 lines 
32-58) and Winter et al in view of Azadet et al disclose wherein the means for receiving 
an optical signal (figure 1, page 305.3.1, col. 2 line 12) and the means for equalizing 
comprises means for equalizing chromatic and/or waveguide dispersion in the 
multimode optical fiber (figure 7, page 305.3.6 col. 1 lines 28-29 as set forth in claim 
39); Azadet et al disclose is coupled to a multimode optical fiber (figure 3, col. 3 lines 
32-58) and Winter et al in view of Azadet et al disclose wherein the means for receiving 
an optical signal (figure 1, page 305.3.1, col. 2 line 12) and the means for equalizing 
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comprises means for equalizing comprises means for equalizing polarization mode 
dispersion from the single mode optical fiber (figure 7, page 305.3.6 col. 2 lines 28-31 
as set forth in claim 40); wherein the means for receiving an optical data signal is 
coupled to a single mode optical fiber (figure 1, page 305.3.1 col. 2 line 12) and the 
means for equalizing comprises means for equalizing dispersion induced in the single 
mode optical fiber by laser chirping (page 305.3.2, col. 2 lines 10-14 as set forth in claim 
41); wherein the means for receiving the optical data signal from a transmitter that lacks 
external modulators (figure 1, page 305.3.1, col. 2 lines 3-5 and col. 2 line 12), and the 
means for equalizing comprises means for equalizing excess dispersion induced by 
laser chirping (page 305.3.2, col. 2 lines 10-14 as set forth in claim 42). 

One skilled in the art would have recognized the means for receiving the optical 
data signal from a single mode optical fiber to use the teachings of Winter et al in the 
system of Azadet et al. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to use receiving the optical data signal from a single 
mode optical fiber as taught by Winter et al in Azadet et al's system with the motivation 
being to convert the optical signal, s 0 (t), to an electrical signal (page 305.3.1 lines 12- 
14). 

4. Claims 43-51 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Azadet et al (EP 1006697) in view of Winter et al (Electrical Signal Processing 
Techniques In Long-Haul, Fiber-Optic Systems, AT&T Bell Laboratories) further in view 
of John A.C. Bingham (Multicarrier Modulation for Data Transmission: An Idea Whose 
Time Has Come, IEEE Communication Magazine, May 1990). 
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For claims 43-51 , Azadet et al in view of Winter et al do not expressly disclose 
wherein step (5) comprises decoding a convolutional code. In an analogous art, John 
A.C. Bingham discloses wherein step (5) comprises decoding a convolutional code 
(page 12, col. 2 lines 42-45). 

John A.C. Bingham discloses wherein step (5) comprises decoding a trellis code 
(page 12, col. 2 line 14 as set forth in claim 44); wherein step (5) comprises decoding a 
block code (page 12, col. 2 lines 43-45 as set forth in claim 45); wherein the digital 
signals processor comprises a convolutional decoder (page 12, col. 2 lines 42-45 as set 
forth in claim 46); wherein the digital signals processor comprises a trellis decoder 
(page 12, col. 2 line 14 as set forth in claim 47); wherein the digital signals processor 
comprises a block decoder (page 12, col. 2 lines 42-45 as set forth in claim 48); wherein 
the means for performing digital process on the samples comprises means for decoding 
a convolutional code (page 12, col. 2 lines 42-45 as set forth in claim 49); wherein the 
means for performing digital processes on the samples comprises means for decoding 
a trellis code (page 12, col. 2 line 14 as set forth in claim 50); wherein the means for 
digitally performing digital processes on the samples comprises means for decoding a 
block decoder (page 12, col. 2 lines 42-45 as set forth in claim 51 ). 

One skilled in the art would have recognized decoding a convolutional code to 
use the teachings of John A.C. Bingham in the system of Azadet et al. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time of the invention, to 
use the decoding a convolutional code as taught by John A.C. Bingham in Azadet et al's 
system with the motivation being desired that all of the data on one symbol (block) be 
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decoded in the same period and from only the signals received within that block (page 
12, col. 2 lines 43-45). 

Response to Arguments 

5. Applicant's arguments filed 7/01/05 have been fully considered but they are not 
persuasive. 

The applicant argues with respect to claims 1 , 9 and 18 that the references do 
not teach or suggest, alone or in combination with one another, the combination of 
features recited in amended claims 1, 9 and 18, as amended. The examiner disagrees. 
Applicant's attention to Azadet et al. patent at page 3, lines 25-27 and page 3 lines 32- 
36 (figures 2 and 3) where Azadet et al. clearly teach means for generating N sampling 
signals having a first frequency that is lower than the symbol rate, the N sampling 
signals shifted in phase relative to one another. Azadet et al. teach at page 3 lines 37- 
38 (figure 3) means for controlling N analog-to-digital converter ("ADC") paths with the N 
sampling signals to sample the electrical signal at the phases, so as to produce 
samples. Azadet et al. teach at page 3 line 57 to page 4 line 7 means for performing 
one or more M-path parallel digital processes on the samples, wherein M=kN, and k is 
an integer or a number in the form of 1/s, where s is an integer; and at page 3 line 57 to 
page 4 line 7 means for generating a digital signal representation of the data signal from 
the samples. Azadet et al. further teach at page 30lines 23-25 (figure 1 ) means for an 
electrical signal having a symbol rate. Therefore, Azadet et al. and Winter et al. 
references do teach all limitations recited in claims 1, 9 and 18. 
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Furthermore, the examiner retained the rejection of claims 2-8, 10-17 and 19-51 
from the last Office action (01/04/05). 

Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Toan D. Nguyen whose telephone number is 571-272- 
3153. The examiner can normally be reached on M-F (7:00AM-4:30PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mr. Huy Vu can be reached on 571-272-3155. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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